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What is claimed is: 

A method of making a permanent magnet body, comprising: 
providing a first precursor body comprising a plurality of blocks; and 
magnetizing the first precursor body to form a first permanent magnet 

2. The method of claim 1, wherein the step of magnetizing comprises 
applying a pulsed magnetic field to the first precursor body comprising the 
plurality of blocks of unmagnetized material. 

3. The method of claim 2, further comprising assembling the plurality of 
blocks to form the first precursor body prior to the step of magnetizing. 

4. The method of claim 3, further comprising machining the first precursor 
body into a first shape suitable for use in an imaging system after the step of 
assembling the blocks and prior to the step of magnetizing. 

5. The method of claim 4, wherein the first shape comprises a disc or a ring 
and the imaging system comprises an MRI system. 

6. The method of claim 2, wherein the step of magnetizing comprises 
placing a coil around the first precursor body and applying the pulsed magnetic 
field having a first magnitude and a first direction. 

7. The method of claim 6, further comprising providing a cooling fluid 
around the coil during the step of applying the pulsed magnetic field. 
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8. The method of claim 6, further comprising attaching the first precursor 
body to a support of an imaging device prior to the step of applying the pulsed 
magnetic field. 

9. The method of claim 8, wherein the support comprises a yoke of an MRI 
system. 

10. The method of claim 9, further comprising providing a pole piece to the 
MRI system such that the pole piece is attached to the first permanent magnet 
body. 

11. The method of claim 6, wherein the pulsed magnetic field of at least 1.5 
T is generated by applying a current of about 200 to 3,000 KA-turns to the coil. 

12. The method of claim 6, wherein the pulsed magnetic field is generated by 
a power source comprising at least one battery. 

13 . The method of claim 1 , further comprising heating the first precursor 
body above room temperature during the step of magnetizing. 

14. The method of claim 13, wherein the step of heating comprises heating 
the first precursor body to a temperature of about 40 to about 200 °C. 

15. The method of claim 14, wherein the step of heating comprises heating 
the first precursor body to a temperature of about 50 to about 100 °C by at least 
one of the following heating methods: 

a) placing a heating tape around the first precursor body and activating 
the heating tape; 
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b) attaching surface heaters the first precursor body and activating the 
surface heaters; 

c) placing the first precursor body in a furnace; or 

d) directing radiation from a heating lamp on the first precursor body. 

16. The method of claim 6, further comprising applying at least one recoil 
pulse to the first permanent magnet body. • 

17. The method of claim 16, wherein the step of applying at least one recoil 
pulse comprises applying one pulse having a magnitude smaller than the first 
magnitude in a second direction opposite from the first direction. 

18. The method of claim 1 , wherein the first permanent magnet body 
comprises an RMB alloy, where R comprises at least one rare earth element and 
M comprises at least one transition metal. 

19. The method of claim 18, the first permanent magnet body comprises 13- 
19 atomic percent R, 4-20 atomic percent B and the balance M, where R 
comprises 50 atomic percent or greater Pr, 0.1-10 atomic percent of at least one 
of Ce, Y and La, and the balance Nd, and M comprises Fe. 

20. A permanent magnet body made by the method of claim 1 . 

21 . A method of making a permanent magnet body, comprising: 
providing a first permanent magnet body having a shape suitable for use 

in an imaging system; and 

providing at least one recoil pulse to the first permanent magnet body. 

22. The method of claim 21 , further comprising: 
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providing a first precursor body having a shape suitable for use in an 
imaging system; and 

applying a pulsed magnetic field to the first precursor body to convert the 
first precursor body to the first permanent magnet body. 

23. The method of claim 22, further comprising: 

assembling blocks of unmagnetized material to form the first precursor 
body; and 

machining the first precursor body into the shape suitable for use in an 
imaging system prior to the step of applying the pulsed magnetic field. 

24. The method of claim 23, wherein the first shape comprises a disc or a 
ring and the imaging system comprises an MRI system. 

25. The method of claim 22, further comprising reversing a polarity of a 
power supply or reversing leads from the power supply after the step of applying 
a pulsed magnetic field and before the step of providing at least one recoil pulse. 

26. The method of claim 22, wherein the step of magnetizing comprises 
placing a coil around the first precursor body and applying the pulsed magnetic 
field having a first magnitude and a first direction. 

27. The method of claim 26, further comprising attaching the first precursor 
body to a support of an imaging device prior to the step of applying the pulsed 
magnetic field. 

28. The method of claim 26, wherein the pulsed magnetic field is generated 
by a power source comprising at least one battery. 
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29. The method of claim 26, wherein the step of applying at least one recoil 
pulse comprises applying one pulse having a second magnitude smaller than the 
first magnitude in a second direction opposite from the first direction. 

30. The method of claim 26, wherein the step of applying at least one recoil 
pulse comprises applying a plurality of pulses having a second magnitude 
smaller than the first magnitude in a second direction opposite from the first 
direction. 

31 . The method of claim 26, wherein: 

a plurality of domains in the permanent magnet body are partially 
magnetized and whose spins are unstably aligned in a first direction prior to 
applying the. recoil pulse; and 

the at least one recoil pulse aligns at least a portion of the spins in the 
plurality of the partially magnetized domains in a second direction opposite to 
the first direction. 

32. The method of claim 22, further comprising heating the first precursor 
body above room temperature during the step of applying the pulsed magnetic 
field. 

33. A permanent magnet body made by the method of claim 21. 

34. An MRI system containing a yoke and the permanent magnet body of 
claim 33, wherein substantially no domains in the permanent magnet body 
become demagnetized during an application of a gradient field to the permanent 
magnet body. 

35. A method of making a permanent magnet body, comprising: 
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providing a first precursor body; 

placing a pulsed magnet adjacent to the first precursor body; and 
magnetizing the first precursor body to form a first permanent magnet 

body by energizing the pulsed magnet from a power supply comprising at least 

one battery. 

36. The method of claim 35, wherein: 

the step of placing the pulsed magnet adjacent to the first precursor body 
comprises placing a coil around the first precursor body; and 

the step of magnetizing comprises providing a current from a plurality of 
batteries to the coil to generate a pulsed magnetic field having a first magnitude 
and a first direction. 

37. The method of claim 36, further comprising switching the current on and 
off to generate the pulsed magnetic field. 

38. The method of claim 37, wherein the batteries are connected in series in 
a loop containing the coil. 

39. The method of claim 37, wherein the batteries are connected in parallel 
in a loop containing the coil. 

40. The method of claim 37, wherein the batteries are connected in series and 
in parallel in a loop containing the coil. 

41 . The method of claim 35, further comprising assembling blocks of 
unmagnetized material to form the first precursor body prior to the step of 
magnetizing. 
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42. The method of claim 41, further comprising machining the first precursor 
body into the shape suitable for use in an imaging system after the step of 
assembling the blocks and prior to the step of magnetizing. 

43. The method of claim 42, wherein the first shape comprises a disc or a 
ring and the imaging system comprises an MRI system. 

44. The method of claim 36, further comprising attaching the first precursor 
body to a support of an imaging device prior to the step of applying the pulsed 
magnetic field. 

45. The method of claim 36, further comprising applying at least one recoil 
pulse to the permanent magnet body. 

46. The method of claim 36, further comprising heating the first precursor 
body above room temperature during the step of magnetizing. 

47. A permanent magnet body made by the method of claim 35. 

48. A pulsed electromagnet assembly, comprising: 
a power supply comprising at least one battery; 
a switching circuit; and 

the electromagnet adapted to magnetize a permanent magnet precursor 
material. 

49. The assembly of claim 48, wherein the electromagnet comprises a coil 
which contains no core, and which is adapted to fit around a body of the 
permanent magnet precursor material, such that the body acts as a core of the 
pulsed electromagnet during magnetization. 
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50. The assembly of claim 49, further comprising: 
a casing containing the coil; and 

a cooling fluid reservoir is communication with the casing. 

51. The assembly of claim 49, wherein the power supply contains a plurality 
of batteries connected in series in a loop containing the coil. 

52. The assembly of claim 49, wherein the power supply contains a plurality 
of batteries connected in parallel in a loop containing the coil. 

53. The assembly of claim 49, wherein the power supply contains a plurality 
of batteries connected in series and in parallel in a loop containing the coil. 

54. The assembly of claim 49, further comprising a diode connected in 
parallel with the coil. 

55. The assembly of claim 54, further comprising a Coulomb resistance 
connected in series with the diode. 

56. A kit for magnetizing a permanent magnet precursor material, . 
comprising: 

the pulsed electromagnet assembly of claim 48; and 
a heating element adapted to heat the permanent magnet precursor 
material. 

57 . The kit of claim 56, wherein the heating element comprises at least one 
of a heating tape, surface heaters, a furnace and a heating lamp. 
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58. A pulsed electromagnet assembly, comprising: 
a power supply comprising at least one battery; 

a first means for magnetizing a permanent magnet precursor material; 

and 

a second means for switching the first means on and off. 

59. The^assembly of claim 58, further comprising a third means for heating 
the permanent magnet precursor material during magnetization. 

60. A method of making a permanent magnet body, comprising: 

, assembling a plurality of blocks of unmagnetized precursor material to - 

form a first precursor body; 

attaching the first precursor body to a support of an imaging device; 

heating the precursor body above room temperature; 

energizing a pulsed magnet from a power supply comprising at least one 
battery and applying a pulsed magnetic field to the first precursor body during 
the step of heating and after the step of attaching to convert the first precursor 
body to a first permanent magnet body; and 

applying at least one recoil pulse to the first permanent magnet body after 
the step of applying the pulsed magnetic field. 
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